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fitiie^&o^^ft: u— tf — e-tn-^nmw Lfc u— tf 

- fcf-A£<67fc L£ i-CllfUBv;^^- F3fe7 7 -f /'«- 
as*. 

n. io 

^fi6]iciaA/j:^iai©Bflag«t0t)/hS<»j«$nT. ft 
x. *3<t?>*cine»»n u ^-^-u>XT-¥ff7tib$n 

— tf— 

[M**3 3 fKff2?£ftCDZi»J*-*— U>X*-frfb 

a y ^ '» £ *>m £ n. s t wca o r-flc Yb a 
I nr^sc: -tsis#jei*6 3ivrn* i 

8B«©£-«1 — ■ tf— 7tas. 

[«f*H5] me¥*{fcl'-' tf-<hLTGaNS$¥i8 
«e U— tf-*ffl <,> 6ftTV>« r fc*1*«fr*«l*JB 1 

*»6 4 ^-rn* i «i2«co^ag i/— tf-jtas. 

aydri^OMmUTT-. NAM 3JB["F<Ot>cO*ffll>6 so 

ffi-Kco^iS u~ tf—jtaa. 

37ffXNAOt«A<7.5,i m &>T<n t> <7>*ffl (, > 6 nt t » 

s cti&VfVmi-rzffliKm 1*66 n-rn* i jh^iscd 

u-— tf-^aa. 
[iti^Jii 8 ] wiae-faK* u— tf-* 3 ~ i o <h, — yj 
icat^-caw e n-cn* c t i * 6 

7 u-rn* i jmiM$ro£i£u— tf-jtafi. 

[M$$I9] fW32#i»<*U- if-* 6 ££f£7fl. - « 

iffiw^afiu— +/— jtag. 

[MjRH 1 0 3 iE¥«#U-!f-iLT. 9B%MA< 
I. 5~5 /(m©fc<0^ffll>e>nT^5Clt^a(!:T5 

M#jn i*e9 urn* i JHSBtto&tt u— y-jtw. 

[3fl*Ml 13 (HE^WWtU-lf-tLT. 
2-3 /tmOt,w*ffll> 6*1X^^-5 ^iSrWfflfr .6^ 

[.i.Wfi I 2 ] W&&ftcD : N,?ttU-- tf-*. U— tf 
- f— A0>HHM«S(t««^ ■& JiLjfcttflfi-C 2 gcJctillcG so 
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r n* i jji,?Eiffi<D^afe u— tf-^eae. 

[28*33 1 3 ] m^J^'E- K Jt7 7 -f /\*— **s 
ft. '>&< &t>tUtt4M»;:*<rvr 1 ^tc7 U-f ttKSBaS: 

an. ^e-nswvji/^— k^t^a*— coft^icfurts 
gaww^afc u— - tf — jtas. 

[fflf#JH 1 4 3 IIBt;^- H*77-f n-*« 
ft. '>&< ibtb»sai«IC*sv>T/X>KJUtttEKS 

n. tn^wv^ft- K3t7r-fA— coft^jcwta^ 

ft<D#ig#^~ tf-*3cfcOt|B3t^^*m*.^toanT 
^3d<h£#8S<fcr5IifcJ<J3lil*6 1 2 1 Wfl 

[,w*J5S i 5 3 mmm 1 3 u^fi 1 4 »ciaifi6co^asu 

t&WW!*8B&ittBj§3 
[0 0 0 13 

[5BW<01ST-5#ttttf>Sf] *fEW«^&U-if-^MIc 

nfc u— tf- e- a 7 -r ijffl L-x^as-r 

[0 0 0 23 *fc*fg^«. ±^©«t5^iftu— tf— 
[0 0 0 3] 

[fieJt5Wtt^3 S£5fe. tf-b'-A^56^a 
WSltl/T. i^aS«cU— *f—®)&m&U— If-* 6 
58-&6nfc*n>16«:**1-«<om 3 «Mtt(C%Jft-r-&ttfi 
tf— l+y?L — tf— A r tf— * 
StJfHlCfJkanT^-S. 

[0 0 0 4] $ etcteifiW. f»lx.«l998<PI6f r<75Jpn. Ap 
Pi. phys. Let I. . Vol. 37. p. LI020lc^Sn-5> J; ^ IX. 400 
n mmTt<DtfL$k<» U— tf — t•-Z^?&56•r■5 G a N&^ig 
U — tf - 1> ot- a n T ^ -5 . 

[0 0 0 5] CCD c fc5/j:afc&OTl'— tf-b*— 
JtaSfi. 350-420 n m(D!%ftmi&£SA J rzffij£<D%i&}&. 

(KIT r^HAij tl^) 

tt)^6ftxt>5. -f-wiaawisjtffljtasfi. a«8tt 

* 6 . S^TtWW 3 *4 co tr • !-$>/«£ tti £ «S * £ d 
<h*;l<^6n^o 
[0 0 0 6] 

[JE«y]*^efcLJ;^<i:T-5 ( 1««fl] U>L±iSl+yVl/ 

feaTi^iii^ifuafi**^. 

[0 0 0 7] SAc. *nJt«r^n*«<o;j5 3 iJSiiWi&IC^ 
«t*b. rra, , IJtj^tfJ=^>OTti^y>T(*|»itI/j:oT^-5) <> JH 
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g£S!)jgL-tlOW<DS:*:i& (MMxl064 n m) £3StS;* 
■y. -en* 3WcoJB2iftgW«i <i*£:532nm) K&Jfc 
U •E-neitroft^iiS^^S l w©S 3 Bi«iSi 
355 nm) &®a. tlr»50**8ltt©*fflW"<^* 

[0 0 0 8] StA r tf-tt«a-3tt«S***0. 005 
X£#*HC<ft< . ^tWlOOOPSRJie&t^f&KJS^^ 
5f8iS#*a. 

[0 0 0 9] GaN**«»l/- y-ICOUT 

L O G <h V»3 pES^tetcJ; Tift 5 m m*S£SE<7){B;&ftiSt 
S£&f£9tUU -E-W.tlCU— y-ftUgfcJBPKUTiffiUi*) 

C 5 LTtt^2 n§ G a N^^fr U—if— 

*iBfmcEoTffi$Eft<a&{££ff}acD#&L^ 
T, 500mW~ 1 wmn&ltit}t<t.*><Dtettffifo<tisn 

[ooio] ¥mft\s— tf-©*a*fto««)K 

tfc%Ae.nT^5?!i<. ioofiafiffi«^iscro^ j vtV'r 
£**a. ->>y;u+vfx^©«^Tfc99%W 
(C&oTl*. te*52t>T&a. 

[ooii] *58Wtt±E©9n»»c«*. itsmtitmz 
<t-ra. 

[0 0 12] *fc#3e9ltt. ±3di©<fc5te^&l — - tf- 
[0 0 13] 

Fft? 7 -f A*- i , illtiafcftfl)*** u— tf — *» 6*n 

[0 0 14] ttfciiJiWttJSKiJ^Ttt, «R<0¥W# 

a < jBjssanr. *»mm*u— ■ y— flfcawtsnfcfcR 
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[00 15] ±3C«{Scro3'J^-^-U>Xli2E 

[0016] m*. ±.tmik<o*m&\'~ fr-tawr 
[ooi7] sfcffisscw^^i^— tf-«. 

•tl2STai«^tr«3~ 1 OflH. $e.lCjiT*b<li6* 
— »f— tbTtt. 583ttSAM. 5~5 um. £«=>l::flP£L 
TC©***!'— tf-tbTtt, GaN**»#W-!f 

</><=> na r t &m * u w 
[0 0 18] -^lie^/i'f ^7 7 -f M-t LT 
tt. 3 7&#50*imWTT. NA (BflP») #0. 3KTF 

[0 0 19] y— JfcHKfc^T. 

a«*» 6ftfctt*"ff 2 ^TcWtcgBjaJH^a nx^a c t 

[0 0 2 0] *5EW©^iftU— !f-*Wtt. ±iilibfcv 

A&56-rackoicW)«-rac:<ht>T#a. ^©.fc^ic-r 
^>«-&, mkwfrtt- v%v r 4 n—y&.'pt& 
fflM^iSi^vvr i&5c7u-ftt. *av^i. a>h;u 
^tci!fiaanaro^ig*L,^„ 
[0021] *nw\ziiZ>n%tems.* ±a<o£o\zm 

^©v;^^— HJtVr-f A*— *U *5n7K^, *a 

-e*>a. 

[0 0 2 2] 

y-^ e>-?-n^naj» bfc i^— if — f- a 
3tUTv;w^-H^7 7'f A , -fc:iia-&£ : a-affi#Tffi 

[0 0 2 3] &tz*%W<D%fc^-?-fti® l '-* i ^ x * 
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b»3 "j ^-^-ix>x-c¥fT^fc^nfc^sc«u— tf 

■&C<D U— tf — tf— A W?t 7 T -i /■<-i®mz£irtZtiL3t-? 

n. z<D®.±L{<Lmiim. : $:m<-cz2>^iifr*>> 

[0 0 2 4) ±Si©cfc?fr&gSccc>:3 ij *-5>—\s 

•sig^te. isKcon u ^-^-^>x*< i m-r-^wmz 

>X&m>lz&r)iB : te2tfr;&m*IiiZ£U2>. *r?T-& 20 

&z *>\zwwu$>e>iit£2>. 

[0 0 2 5] $e>lCCCD«^«. 3'J* — *— 1/>X© 
ttSsSfgEft^A*. 1^0U>X7U-Ytf>{iSg£s88E-f 5 

[0 0 2 6) £fc, fWJ. E/BBifftcofl-S?^. P C B 
(yj>h-t-+7b'*-H) . PDP (X^XV 
T-fXyK) . LCD (MtftT 5 * XXU-f) ^KJ:*. 30 

mmzr&KMpiizmx-Tz>®ttmzte^Tii. ±.zz^)v 

3^— Y^T-i /N'-tLTrJTfS^SOMm^TcOfeW 

fifgi/iEWi^tiillfSSrliytnlfigi^-S. 
(0 0 2 7) 3=fc, vMt-K^r-f/t-iiLTa 
7ft X NATO fifi/jr?. S/tmJ-aTrofecO^/nt^JS^. 
tt"=>£>81€ftt<t: LT«^JA«50MmxO. 15. 40/imxO. « 
188. 3(htmx0. 25. 25 /t mxO. 33W*jnf £>*15. -ICO 
^tettttrov;!/^— h'Tfc^y-f A— £ffi<^3<h. * 
CONA<h|BIfii/S<ONAcozi U ^-^-U>XT&M<* 
V— *f—fr 6 U— tf — tf— A £ sffrpfcftT^ . NA = 
0. 3COffc)tU>X'e25MmJ[i(.T«)X^-v MC&ifcl'— if 
- tf- A*«3fcatt* ZL £ t> HlfiglC^cS. ^-ntCfc 0 . 

[0 0 2 8] m-jj\ i:mm<DA^Vfu-^r-^mt 
<tcstiT^-5Js^-«. l-jcoyuyviz'-mftu—yr- so 



m&&8i£<0t)< 9 8 6<@<BiMS#U— tf-£ 
01186% (=0.986 X100) T&CK tn'C»LT3 

{e-ro2-s><7)XD-yi7icsfe^-r^«^w-?-n«, 20© 

SCOT. 9 4% (=0.983 X 100) tCj6]±TS„ 
[0 0 2 9] *fc*5e^©^-2ak— !f-^ig»C*5tiT, 

tf-75i3<@R±^ttetin«. «af.nx 
n -s^Tt^i^Tii 2 e<o^«# v— y — * e © u— tf— 

t'-ALrf^ifcT'it&^tDKttU ^-n*±HI'5iS{iJ^ 
W£i&h — A £®.5£<h rt<Hg . Acifc'U 10<Z>i£ 

tC9 8%T*-5<h-r-5<t. if— * 1 OffltStt 

**&K:tt. 3^#S*Ot!>*8 2%*-C<£T-TS. 

gttU— tf-©gc<Z>-tfg£r 1 0f@<t-r-5. 

[0 0 3 0] £6<C. U— tf-COR»U 0 <@— *J 
KM^TffiltSttSJtg^. iliSt^fflconZSSOMmJW 
TTNAO. 3JWT. fcU< «=I7SXNA=7. 5/imeAT 
KSt^y-YA'— £/Bl<>;t<i:£. *»66n-5 

-mizm^z^mfris— y-*— <o^<£ 6 *fc«7fla 

tUT*5< -<tfCJ;0. 3£<66n-53l3£fitg^0. 3~ 1 
«m*Mli^U<tg«l^n^. Sit. stm&U— \f-<D 
SC^6 SAc(±7fH<75ig-&(i. 3(H(D«^<htk'<T2{gJ&f l 

[0 0 3 1 ] ft&^WMcU— *?-t.\sXWX.W,m. 5m 

fflcOtwrorg^Ml^ (30n>VVPOfi!;) titl^LT. SS^^tB 

(SOmWUA.t) Srt5-5 d £tfX-&Z>. — 
— tf-<hLT3g>t*a^5 umWTWfcO^jS/fl-r^Cli 
KcfcO. 0D»*fl5fiMi©rJ7fii5OMmt< > TTNAO. 3W 
T. t>L<«rJ7ftXNA = 7. 5ym6lT«)V^ft- 

K! W PSi (* il CD Jt £ K *3 U T H*- U - t» r - 6 S 
[0 0 3 2] *fc»[»©*W«cU— tf— U— tf — tf 

1 ^COVJW-T^— r -f A*— KcfcO^gStCDU— 

if- 1: - A & A M 5 -li- -5 £ <h A< nTfig t. ts. r> T. «t 0 iffi ttJ 
fi <F> A «c U - +f - 1' - A ^ {ff S £ £ d< T € -5 . 
[0 0 3 3 ] fi!iyy. ^ygi!l|<D^j({i U'— if — ftiBW. ?2^c 
WVJU^*- KJt7r< A'- «tt>mW««Ki3 
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1 'Atz7 U-ftt. KJHKKfiQS&L-Tft 

gc©u— *—£—/»©&*&. jc««* t 7'f >tt, 
i>tt2 *5£ttiaeasnTfc* g l v^dmd^o2SP»'I 

[0 0 3 4] -E-CT, ±i^Oj;p(C«?fi£^nfcf?j!fcU- 
4f-3fcSte*ttffly£K£l'Tm»*#«W©lltt«« l 

TctKtcBgSrf •£> c<htrJ;0. <fc£>mi 1 'Aft&^^t 2 
fcTcKBH LTtBMf * U— S*- K-A****WfcW 
£ 1 t>C*3t«»* U— it'- b- A ICW LTffl*t 

B » £ SS ?t nl fig ft h <0 1. ft Z> . 
[0 0 3 5] 

[»«©**©»«] CIT. HBS*#BBUT*38W©* 

j6©»»*K9i-r*. 

[0 0 3 6] 0111 *^n^co?gl«5g^w^Sglc^^ 

- *-#«©¥8BJEMK*«"*"fc©"C**- 
zfayt? \o±\zmvmM2 nit- m iit7irofv^ 

«S8©«Vjl/^t- h'GaNS^U- tf-LD 1 , 
LD2. L D 3 , L D 4 . L D 5 , L D 6 *3cfctfL D 7 

&GaNWU- y'-LD 1. LD2. LD 
3, LD4, L D 5 , L D 6 *5 .fctfL D 7 K*t VXttl 

-enaattenfcn'j/-^— u>xu. 12. 13. 14. 1 

5. 16*5cfctfl7£. l^©SiftW'>X20<h, l#©v;U 
[0 0 3 7] /«£*5CC0iaiH **jSS«o^«>^jS^— 

#U-f-LD 1~7C0I&M«^2:I2I2IC^T. 
[0 0 3 8] GaN**«ftU-!f-LDl~7H 58 

£T&ffi©100mWT<g>£. Cfte ) ©GaN****l' 
— tf-LDl, LD2, LD3, LD4. LD5. LD 
6 *3ckl>*L D 7 jfc SJfc**R«TtH» Lfc U— if- 1- 
AB1. B2, B3. B4. B5, B6:fcJ;tfB7H 

^•n j ena'j^-^-u>xn, 12. 13, 14, 15, 16*5 

[0 0 3 9] ¥ffft<bSnfcU— tf-tf-AB 1-7 

«3tU>X20tC«toT«}tSn. VJl^E-F3fc7 
y-f A'--30«53 730aOAS*Sgiil5±1?'R«TS. 
tt a U / - ? - 1/ > X 1 1 ~ 1 7 *3 £.ZSmft V > X20 let o 
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A'-30<i: T&tt3t^**<«l»« £ tlX "f fcfr 

t -_ ^ B 1 ~ 7 d ©VJl.ft- H ft 7 r -f 7\-30 
<75n730a^AWUT^-«:{Kl»L- 1*©U~ tf~f 

a^ft-Hf7r-f A'-30<hUX«. X 

X£!?)fc©. *J;t/-€-ne><Offi^S!©t>OA^TjiSfflHr 
fiETifc-S. 

•t*. 113. 4*5<ttf ste-en-en. cw&ftft&fflig 

8itf>IEffiJ8M*£*vr*>©T<feS. **»Jin6©H-Ctt. 
?,)*-?-U>X\ 1-17*5 J: tf«ftU>X20©JEMX«> 

ffii tttt fit 4 » L< « f * * • 
[0 0 4 1] *«ir*t»T*S?3-iV*»J«"***» 

-y-v'^i^iiBK-r^Bfl^fBi^ic^m^an^. 

[0 04 2] /^yjr— S?40©JSBS»C»*'<— ^«42*BJE 

44^@^anx^^. aei-^— x«42©±bs»c«, a 

^lx>X20S:«»TS^^>X*;l'^45t. VjU^ 
- H Jfe 7 r -f A— 30«)Xltlti**<WW* ^ T -f 

io LD l ~ 7 tcmEljfllSit€r«*&-rsgS«l5!a47»i. )\y>T- 

[0 04 3] ?^t5EI3ir*5liTH. @«*S$8'ffc£i!ltt-5 
fcfelC. GaN»f»#l/-!f-LDl~705*10 
(OGaNf^V- tf-LD7fC<D*#^«r^L,. H 

[0 044] B5B. ±K3<J^-^-U>XU~17cD 

•to ±5^3>j^-^-U'>xii~i7«, ^g®n^v> 

17©4t*«BiB» ! K*«t:t/IEiB»tt*. 

[0 0 4 5] @5*3j;t/6IC^anSM03U 
U>X11~17H GaN**fWU- tf-LD 1-7© 

%%&v>m$-fifa (m5©£*^fS]) oicis^isi 




^0 



[0 0 4 6] — *GaNP«»l/- It*— LD 1 — 7 <h 
ITU %»'2/imT, SttHtTfiftt*^ ifift 

^^f^coffi^*o^^--^j<hLT^-n^ r nio 0 > 30° cot*t 

SgTS* is— tf- tf- A B 1 - 7 SrSM" 3 fcOtfffl t> ■£ 
tlTl^o ine»OGaN»*«*l/- tf— LD 1 — 7 

[0 0 4 7] Lfc^T, ft5B3t.**&«*6infclx— 10 
fc*3U* — U>XH-*17lc»LX. tt^OAft* 

ii— 17«, AWts u— tf- e-AB 1-7 <Dtnnm<D 

— ^-U>Xll-17(7)raPgti7K I F^/[^> ^S;£r*]T& 
*1. 1mm. 4. 6mmT*0, -^tl&JCAWTS U~- tf— 20 

AB 1 — 7<Di£^j5\ft. ^S^p]COt:— ASteS* 
0.9mm, 2. 6mmT*S. 3>J^- * — \s>X\\ 

-!7<OfiMffi«f i = 3mm. NA=0. 6. U>XBE 

[0 0 4 8] *fcH 7 co «)*j:rx(2) ti-tn-en, «7fe 

U>X20<Ott*«ffi*tt*<ktKiEaH»tt*» MSfco^t^ 

^>ck3tcjB^i/>X20 : b, #«tron»u>xo3t«h** 
tsm^mm<mK>m^x. nu^- 5*— \s>x\\^\i 

HV*»tR<ka*lXl**, -tUT»m3tU>X20<Z>j»ABI 
[5(1 f 2 = 12. 5mm, NA = 0. 3TA*. CC0^3tU>X2 

[0 0 4 9] te*. VJU^-K#7 7^/N*-30£:LX 

=3T^ = 25Mm, NA = 0. 3. MifijU— h<7>2Sifl* 
= 99. 5% E*±a>fc<07Wf| ntl^j. *MW«ft, 5fe 40 
!Z^^ferrTfi'xNA^)Mti7. 5nmt*S. 
[0050] -*#l&<ni&m<nmr&\z&\,*T\i % u— tf- 
fcf-AB 1 — 7 (O-v;^^— K^r-fA— 30^0>tt* 
j»**<0. 9«fc&*. Lfc^oT, GaN**W*l — If 
-LD I — 7<Z)ftUJ^^I00mW<^<!:*«C«. UlA630m 
W (=l00m\Vx0. 9X 7) (Dftfa Is— tf— t: — A B**» 

[0 0 5 1 ] K±K"l"ILfc*^5tta«lIfffta7T<M-- 
^ 3. — ; U 8 { r /T< T ct 3 ^ , v;u^- K)fc7 7-f 
/<-30a)HIW«|»t l*7c7U-f«^Bi!»LT, ^n*E> 50 
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u—tf- t*-A b £ ttU-rsttB&BewrtTs 

JMtWKtt. ai^630mWO)^a$lx— if— if— 
(l25MmXl6*) =5W/mm) £^igX£. X*;U 
[0 0 5 2] ±Evm-K*7 7-f A— 30© 

[0 0 5 3]fc 0 9&#BBUX*5BW<B*2<D*« 
[0 0 5 4] 2 (D^Jfi<0Jgffi<D^&U— *f— 

Msnfc7(H^a u*-^— u>xii~i7frft*_x* 

7 OCT) is >XS3R50 a «J * — * — U >X7 P 

[0055] iw^ufcfflD<Djg«e<tanfc7H<o3!j^ 

— ^ — U>Xll — 17«rffl^a«&t>, ^tl^^S^CiE 
IggSSLT, G a N***#l/-1f-L D 1 ^ 7.CDE1 

±SE0)3y ^— 3^— 1/>X7H 50«rJflt 

N**«»u— tf— LD 1 -7, ft3£%4*X£J;tf7JI<' 
K5«^T^/N*-30^mii&SMffi^lt«WIS<T 

[0 0 5 6 ] m9<D<p\Z7K'?J:o\Z* n»J* — * — U> 
X7U-f 50O)»U>XB3IS0aiO (SI 1 «#»rit*3*5t^T 

f 2, v;U^^r— K)t77^ A-30co[JBP&£NA2, 

s»iRj|ijfflas*«r t-r*. a*jc«>ffiiBi«Hiai* 7? 

is— tf— fcT— AB 1 <h-U— -tf-fc*— AB 7 £Tf***l 
affiPfl^T. 7*fl)U- tf— h'-ZxB 1 — 7 0)>EHft<£ 

*co u-+f- 1'- A c^JtSPS^So ^^ttttf 

[0 0 5 7 ] J:E0)*ff-T-C»i. U>X*0)«»a, O 
JOG a N^^^U— tf-LD 1 ~ 7 C^>ft5E^«JC*3 

/N*-30cODT«ifii±^4ott<5h'-AX^^ hSWJtttT 
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[0 0 5 8] 

fc\ GaN*¥*JM*:l'~y-LDl~7. 1 

fc&K. U— tf— tf— A B 1 ~ 7 ^t;^^— 7 
</X—30©a7»ffi±T«>< 

•e, GaN**i#U-1f-LDl-7. &9tft¥*& 

Mtl< UT*t»Tt>. U— tf-K-AB l~7£v;i^ 
t _ ^ 3£ 77 ^a*-30W:3 730 a IC lE'/SK A*f 

-ro«t^ \zm*nmtmzm< -earn 

CO 0 5 9] W-h. ^****7*i:Ufc2 0«>SW*© 

[0 0 6 0] *t:< 01 0*#R9UT*56^«)je3©* 

if— ttifiStf. -«tl/T5iWGaN**iftl'-D ! - 
LD1I. LD12. LD13. L £tf L D15i. £i£ 

[0 0 6 1] GaN**»#U- tf-LDll~15tt. 58 
«ttAA< M A tf ±T«ia©400 n 0 . ffl* 

^jl»50mWT"*^. flTCn&CGaN^^U 

— tf- L D 1 l~15lc*t LT^-n^n. jfittjfcttMretHW 

IsftU— tf— tf— AB11. B12. B13. B14. B15£& 
3t-T«*3tW>XHll. H12, H13. H14. H15**RW- 
f,tltl>5. GaN»*»#U— tf-LDll~15tt, ■* 
n**njfe«*« V ;l^E— 1**7 r -f A— 25 1 0 3 725 1 a 

11, H12. H13. H14, H15tf, ^n^nc CD-^.±"C 
\s—*f— f-ABll, B12, B13, B14. B15£45UlC£ 

[0 0 6 2] v;U^ ; &-K7t7r'TA--251tf. -0fl£ 
LTK^50wmW37251a*^n«tOfc{£S5trr*roi/ 
H251bC«E«anT/j:0, *3tU >XH 1 l~15<h 
£t>tc£&ft^250£MsfcLT^£. Tfcto - ^ 
\y > XH 1 1 ~ 1 5 IC «fc o T -ti!?C0 ± -5 iciftft a tlfc U— tf 



12 

- f- A B 1 1 ~ 1 VfiZLWJVtt- H K V 7 -f A— 25 1 
037251 a tcAMLT*-C£fclftU 1*WU— tf- 
f-AB10^^i^SnT-7;U^ J E-K?t7 7'f/N'-251 

[0 0 6 3] C(D«?SK(Ct5V^T. U— tf- £-A B 1 1~ 

lSroiSAAMftetf. v;i^E-F3fc7r-fA-251© 
NA (HHP SO K*t(fi^S**33fcft0MAX«rt«>tt 
•fcfS. «*R(iNA=0. 2©«&. sin0MAX=O. 2«fc 
O0max=11 <> -Cfc^^T. fg*AM#0A<ir EArt 
tttZ&oiZTZ. WAtfttl*50mWO5li«)GaN* 
i|£i»«£U— tf— LDll~l5€:ffll/V 0^W<fc 3 I- 5*CD 
u _+f_ t -— ABll^StfSWCffiJgTStfSBTtf. ft 

tf-f— ABll~15<7)iR^Ao=4.4 0 -fTSt. 
SkAAWftetf^Jll 0 -Cir Kf*)KiK£9. 250mW© 
U— tf — tf— A B 10£'f§5 d ttfTt Z>. 
[0 0 6 4] J^&^fc^irJj^iSfflf £«£tf. * 
**E<7>JK&W<fc 5 iCffigcW^tt U— tf-* 1 #7t«K 

[0 0 6 5] Tfrfcli. **«0»«8T?tt. 

mi¥ v— yr-&m&<Di*ffi\z®-3 Tga^ia -tt* 1. 1 *> 

C. K^ffiW^'^iS'* 3 7JSa©'P'frA<&ffi'r * ck •p 
V— *f—fr <b 3 7«®t[6ltf T V— tf- tf- A*W 

[0 0 6 6] 5fe{cai^fcmi*3j:^2©*liS^ 
^ 3£u:(cTK^4ro^JSJBSgtc*JtfS«fc-5«c, ^3»© 
ijt^U— tf— &t- l-yP7 1 ^J*- 

3£^Tll^T-5«-&tfv ft'SrffiSSc©^*^— tf— *H 

U— tf— * 2 &7Cl$t::BayiJ2-a--5 ^ tjfl*t?* 

[0 0 6 7] SX±.<0&0\ZLX&&.<D¥m&U—*f- 
^ > u _+f-t'-A©B8W€:Stf«)fflW^-Sfc^^ 2 

iXTcMicea^ij-rntf. u--sf-*»**K 

!f-tf— A*A»*-a:*Ct**BIffit«tt3 
T. «tD«m*©^«U— !f-li-A€»*Ct*tTf# 

[0 0 6 8]^IC, mi 1 SiMaLT#3B0i0>jB4©* 

■tf-^asfe. sclera dkswisscwu— tf-tr-AS: 

•&g£-r-5«t5l-^itfo<73"C^D. *§75^^C-5t— h7"D 
•V ^260±ICgayiJ@^an?t 8 IScD^-y 7"«^©G a N 
^.WttU-— tf-LD21. LD22. LD23, LD24, L 
D25. LD26, L D27*5cfctfL D28<t. ^^^270 

i [0 0 6 9] GaN**«*V- tf-LD21~28«. fE 
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^iffiCD50mVVT^>^>o f LT:nb(?)GaN|-Wl/ 
— if— LD2I. LD22, LD23. LD24, LD25. LD 
26, LD27^^^LD28^e^f»^^Ta^tL^l/- 
if— b:'-AB21. B22, B23. B24, B25, B26. B27 
*5cfctfB28te> v<^PU>XTI/^261(CctoT¥fT 

[0 0 7 0] dCOV-f ^D|/>X7 U-f 26HCctoT¥ 
fT^^^n^U-if-tf-AB21-28«, l^CDfllftl/ 
>X262^ c fcoTm7t$n. "7^-K3t7 7^A-2 10 
51(7)n7251 a(7)-®ffi±TJK3rr3o V^^E- K3tt 

U— tf-h'-AB21-28^dOD-7;U5 1: t— K5t7r-f A 

— 25lcoaT251 al:AWLtfC^E«[l^ 1&(DU— 

if- tf— a b 20(z-&&'$nr^;u^^- K^y-rn- 

251^^£BS*T5». 

[0 0 7 1 ] C(7>J»j£K:*l>TWu 7-f^Pl/>X7U 
-1-261<£&l/>Xtf>NA (DRaft) £0. 5<hUJIl7tU> 20 
X262K£3fr t*-AO&Jfc£ja=2. 75° <hT^>ch, U 
— if— tT— AB21—28<on7 r 251a±T<7)iRSJX*!y h 

— L D21— 28<Dai#rt<£T50mW(E><h#* ^K^nfcU 
—if — tr— A B 20<Dffi;Wi400mW<hte£>«> 

[0 0 7 2] *jfc#*Jfi<BJg8rctt. 8<@co^^yttJg 
(OGa N^^#U-if-LD21~28£t — h^P7^ 

[0 0 7 3] ^CHH 12-1 6^#{ldLT, 0 3 - 5 \Z 

[0074] hi 2n z:<Dmmmy(:$iMiiOA<D±& 

OAtt, fii^cDu-if-e-A^^^^^aa^-^ hi 
20 stiHn.-^ M20T*ii£anfc**a>u— tf— tf 

-ASrlteytT^ai^^^ H 1 30 <h > ft*-^ K130SrH'l5e 

&A : .7£tL'jjmz&m-$'z>&o\zm 1 2<o»HiR*ifiitiHi 

*T;SK»j$ns K^AlSOt, itch LT^Sa- >y h 120CO 40 
[0 0 7 5 ] tt«KtttKfl;Ftt. K ^ A 150ir##tttt 

A 1 50 fC & # ft tt £ »SBTtt& < . K 9 A 1 50 @ ft:ftqS% 
fc L < ttlSMti: ft If -T £ HI ft ic . * JEW ttliiJttS Kigfl] 

"[fig"?**. 

[0 0 7 6 ] v h!20Hti. — 5»C>hU& so 
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K77<A-tya-i^lO) 12 1 fttftSBtCKR $ 

n. fflimtr^M^^ >i23 (si 3^#dq) ^iSfrte>n 

fc#a«2S(S!24<h, 5tiBJ6«124O-a«»ciia[»z«0ft 
W6n*t*(CSCffl3tt3*^^125A<D7y7 r ^*«« 

miznztmznmmitFiziizm-t-zmmnmmT- 

?\ZfcCT£?&7T^rt-*:zS^-)lsm$:mm-$-Z>L 
D K^A— [EI8S126 (EU5fc#8B) ^sSfrtenfcL 
D K^-f A'— H«127£*<ffi;i6nTt>£. 
[0 0 7 7] §«7 7<A-tya-JH21l:SfDl!3tl 

SA^y^^ttttsnT*?). iZ7^y\r7*?-7$m 

«125JcRtt6tl&7y^O— *©#AP(cK*Sn 
Tl^. L/:^bT ( S^i$7 7^A-^ya-JW2l 
*6WtBSnfcU— tf-e— Att*7r-f A*-30lC<fc^ 
T. 7^7 r ^Sffil25^Rtt6tlT^^7yy^^)B& c t I 

[0 0 7 8] LDK7-fA-i«127l:Rfrt6ft 

twld K^-f rt—m&m\ztsrtz>&itLy7"f A— 

^^i-;U121<OK«ffl«^Ul*«ll : F-tt^»7y-f A 

^ ^.-;n 2 1 fcflisu \zmm snr^o, §&&77 

[0 0 7 9] .JtJfNy K130ICtt. JbtB^^CD^ 

877^/^ — )v\ 2 1 ^ 6 «m ^ nfc& u~if— 

fcT- A B &W 0 * <h i6T ^ffi-T ^> "7 y -f A'— 7 U-f 1 3 

i«^bnti^, co)7 r-f a—7 u-r sei3nr«. 

ft*7^y^»«125^»*t6nfc«ft<7)7y^<0(ft 

y^y^er^n/cffiscov^^ 1 ^- h'^77< /k— 17 
n^c u— if — 1 # — a b *<gis ^n^> a 

[0 0 8 0] 131 4(C«. 77< A'-7U<SB131*EI 

i 2co^RiiAyjfnj(c^.xi^ag^$nTt^. 

f <t^(Cdc07 7'f/N*-7KfKl3Ui. ft^K-pfiK^ 

6 7 r -f A'-^ zszl - ;U 1 2 1 a> Scco t-Sc<^ V^fB^fflW 
t« LTrlftH" «a tlfc 2 #t<D)ift 13 1 A 7^ ±35 V 

77^ A*-i70<7Df{!i«ssu^ i *"r-^r«*ii*nTffliricS 

nt^S. Lfc*4T, 77<A- 7l/-f j»131^6» 
tt. &fti&7r^/N-^^3.-^12I^6Wfct5$nfc« 
»(^U-if-b--Zx^/Tr^finiHcr<hiC^ 

[0 0 8 1 ] ^^c. H L 2tC^-Tckotcg8^^\^ K 130 
\ZIZ. 77-f/\'-7H aBI3IMJ:0. n»J^-^U> 
X'132. IWi:iWWl33. ^ c fc^ J if»U>7;i34^liIi1(cfiG^J 
Sntc^. «t*5l«PfflJWl33tt, BBP«*<7 7-f A*— 

7 U -f SB 1 3 1 CO tf- A Ul W i.l^b^T77-7 
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4->\,F (far field ) OMtttUi^lzKUistiX 
ZitUZ&iX. 7 7-fA-7l"<'8l513nc*itt3 
fggcwft? r -f A- |70©ttl»««» 6tt»Wa nt^Tffl 

[0 0 8 2] -55. SSJt^-v H»»»140»C»4, ft** 

gi) &£#r&i c 2 - 1 * * • 

[0 0 8 3] K9AI50»4^***-*> S 1 (01 

5t,#Bfl) ^f^SJj$*-5-i:iZ<toXfa 1 2cD$^WR* 

[0 0 8 4] &£flffl7o 71601*. HI 2*5cfctf 

[0 0 8 5] *KB1 S*WUt. £©H*«ft£« 

o m^-^iz^cx^myr^^- 

^s;a.-;H2lSe»-r*LDH7-f ^— 0S8126t« £ 

1 5 1 18 1 £ . 

«.i^^-^143&i«t-SS>l^ ; &-5'5KS))tnliKil82 30 
t »aiiB^a7l60*«»t-*»fl"ll^D7«»ia«H 
83t. LDH7-f/<-B»l2». *!»[eli&l 

i ss ^ rn'iyffl-r -2> :i(!]mrs]ss 1 so i: ^ wa ^--c ^ ^ « z.x 
iwwiBiKi80i:tt. e»mm* f 

[0 0 8 6] #1::. filJi©J:'5K«BSa*ifcB»«3 | e*i 
59llOA©f1:miroV>T. 0 1 6 KST 7 a— + - h 

OAtCcfc-^TS'Jl ft £ S* & IT 5 RS© ft s? © at n* w-r 7 O ' 0 

[0 0 8 7 ] iB»Mt«:FKKI» , r*H»*ffl»l' 

occis-r* (xx-y^sioo) . wwiaaisott. 

43 «t tftfl - * W»BB 1 82 1; OtlftT a . 
[0 0 8 8] fclvCMPPiaiSHHHi. tti*!JH7n7 160© 50 
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Ux-y7S102) . cnic«fcO. #«lffl7P7!60 

l-jvnw^mmm^n^t^z. &Kyri 

[0 0 8 9] ::"C. &«77-f A'-30©fififtSr. «7 

OWK5 > ^fts - aiM&tr * r <t ic 

C wafi <h ft -5 «t 3 K#£Pffl 7 P 7Sg®)0lfS 1 W#»WP 
ffl:7a7160©K«l&lWWl7O**. 
[0 0 9 01 *ti**3S=&-^W»S»H 1,i - MfNB 

% 1 so* 6«*ft s nfc«* k *^ vctjeaMMW- * 
r*&fciaeMrc h'^Aisosria 1 ©*aiR#ift]fcia 

04) . S'l^*-*^^ 182 ^ ±IS»«*^-^ 

*|jSj»r»-raiSOmiH«rK&T* (*7"y 7S 106) . 
[0 0 9 1] jWiLDF?-f A-H*126tt. 

p-rs Ufv7s 108) . 

[0 0 9 2] /*-*5>a-;H2l*&«« 

3*d7^125A. *3<t^)t7r^A'-170Sr^L,T7r-< 
A-7U-fBC131^e»UlWSn. /-^1->X1321C 
«t o T -TfT^^ <t ^ TO P »tt 1 33 C J: o T3t» 

[0 0 9 3] |B»lSM*FlCtt. 
A-t ->* - JH2 1 * 6 WtB^ nfc**« L — -tf— f- 

y 7s io6-eas*j£snfci£o wiw© e -v 

lci£*n*«i:^ .tHBXx-yysi04t«tODB»*n 

9 \z J; o x * a n* »«se t * 2 *7ciffl»** 

FiCJI*. ftlSASn* U^-v7S110) . 
[0 0 9 4] aB»ME*F±^fl>2*5cH»«>K»« f * T 
-T * t - ^ «)^^ 1 8 HiS-litf ^ 1 5 1 <D 

SftUIMSffjtL U^y7SU2) . MWBBlMtt* 
«IHl7nriC0©SK©)^K ( itt'*=fc^ l;:?ftZ;,l;>iyDT!§K 
S),lHl!*l83$!l?li»L. (7^«y7S114) . 

[0 0 9 5] ^«arj!icJ;oT. khukv ^am&mto 
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SRf & u— tf- t*-Aic*f Ltafiy-f xmum^^m 

4221+ -5.1 I2^$n^2^ili^ 
(Csvva t htf^fc*- ^tS<bmv>WmtS 2> 

[m i ] *^bjcd^ i <n^m<Dmm\z^^i&u— tf— 

^itg£Srr¥®0 
[02] ifB^KU— tf-7fciH£<8fiE-r-5#^#l'-- tf 

-roge#£^-r£m0 

[0 3 ] _hf3^«E u-tf-jtas&ss^fcai^TtiSiws^ 



[05] ±f[l^n^iS)W^&7r'f ;x-*5>3.— iKO 
S?#IE[iJ0 

[0 6] JiffB^»u— tf->tagicffli»e>tifcn'j^-^ 

-U->X<Z>«Ujffi0(l) t IE® 0(2) 

[07] ±itt&u— *f-ytm\zm\,>'btitzmytu>x 
exnmm (i) <hiEpi0(2) 

[0 8] ±fB£&U— tf-ftM£J£&/fl^3#iljg^<Z> 

mmm 

[0 10] *%W<D&3<D'g£ffi<DMmiZJ:Z>-g:&U— tf 
[011] *%0/l<OM4(O^igWJKfiglcJ:^^&U— tf 

-^assr^-r^si0 

[0 12] *5gWCD-^Mro^SgtcJ;S^>t^Sco^ 
0 * 
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* [013] ±n>m?t$i&v>-3&-*-Tmmm 
[0i4] ±$m^M.<D-3^tiEmm 

[015] ±.%mft*£MV>n%&M&.S:7si-?-7ay2m 
[016] ±tesl^^Hlc*itt-5ili»®^tm^ss ! i s 

10 t-F7D'^ 

11-17 rjy^-^-u>x 

20 a3tu>x 

30 "VJUf 1 ^— Kft^rlV'?- 
30 a K^77-fA'-®37 

50 3iJ^-^-l/>X7W \ 
110A ugfliifftgSi : 

120 ftiEUi-y K 



10 



20 



121 
130 
140 
150 
170 
250 
251 
261 
262 
270 
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LD1~7> LD11-15. LD21~28 
WU— tf- 
B 1~7, Bll 
B, BIO. B20 
F ITBgUIStt 
Hll~15 MXls>X 



15. B21~28 U— tf— e— A 
tlft U — -tf — k' — A 



[0 1 ] 



[05] 



11 12 13 14 20 




30o 30 




13 14 13 



17 16 15 
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(51) Int. CI. 7 *MM82*J 
H04N 1/113 

F^~A(#^) 2H037 AA03 BA03 BA05 DA03 DA04 
DA05 DA06 DA 18 
5C051 AA02 CA07 DA02 DB02 DB22 

DB25 DC02 DC04 DC07 
5C072 AA03 HA02 1IA06 1IA10 HA20 
5F073 AB15 AB27 AB28 BAO'J CA07 
EA24 FA07 FA08 FA 1 4 FA24 
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1 0 4 Z 



